The mismatch-repair protein hMSH2 binds selectively to DNA adducts of the anticancer drug cisplatin.
The antitumor drug cis-diamminedichloroplatinum(II) (cis-DDP or cisplatin) exerts its cytotoxic effects through the formation of covalent DNA adducts. A family of proteins possessing a common HMG box motif that binds specifically to cisplatin DNA adducts has been previously suggested to be important in the clinical efficacy of the drug. We have shown that the human mismatch-repair protein, hMSH2, also binds specifically to DNA containing cisplatin adducts and displays selectivity for the DNA adducts of therapeutically active platinum complexes. Moreover, hMSH2 is overexpressed in testicular and ovarian tissue; tumors in these tissues are most effectively treated by cisplatin. Our results suggest a role for hMSH2 in mediating cisplatin toxicity. Supporting this view, previous studies in Escherichia coli dam- strains demonstrate that mutations in mismatch-repair proteins confer resistance to cisplatin toxicity. Mismatch-repair deficiency is also correlated with tolerance to O6-methylguanine, a cytotoxic DNA lesion formed by methylating agents. A current model ascribes O6-methylguanine toxicity to unsuccessful attempts at repair of this lesion by mismatch-repair proteins, resulting in a futile cycle of incision and synthesis, leading ultimately to lethal DNA-strand breaks. We propose that mismatch repair may contribute to cisplatin toxicity by a similar mechanism. Alternatively, hMSH2 may shield cisplatin adducts from repair, allowing adducts to persist, thus enhancing lethality.